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ABSTRACT: 

“Energy can neither be created nor destroyed,” say our Science books, “but can only be transformed 

from one form to another. Humankind and nature have been engaged with this transformation since life 

began on this planet. The world’s primary energy consumption increased to 14 terrawatt-years per year, 

almost 50 times the pre-industrial level of about 0.3 terrawatt-years per year. The world population 

grew about five times in the same period. If we analyze the energy challenges of today, running out of 

resources does not emerge as the major worry. Yet there is another worry, greenhouse gas (GHG) 

emissions, that is becoming more insidious and urgent. Are there ways to control the greenhouse gas 

emissions without harming the environment? What are the energy technologies that emit no or minimal 

CO2 (Carbon di-oxide)? Are there technologies and policies that help to minimize energy demand and 

consumption? These questions along with a few corollaries shape the theme for discussion on energy 

and its associated environmental causes for the sustainable life on our planet “earth”. Many new energy 

saving technologies are now emerging. Light emitting diodes (LED) that can replace incandescent bulbs, 

electric cars and hybrids that substitute for petrol (gasoline) engines, green building technology, 

electricity production using inexhaustible and renewable energies like solar photovoltaics, wind, 

hydropower, nuclear, geo and ocean thermal sources. Hydrogen offers the possibility, if harnessed by 

using clean and safe methods, of moving us toward a cleaner and more secure energy future. Moreover, 

advancement in the discovery of nanotechnology becomes a working force and catalyzes the growth of 

clean technology research. This Make-and-Take demonstration will provide firsthand information about 

energy conversion processes, emerging renewable energy and clean environment technologies and their 

potential real time applications for sustainable life on our fragile planet EARTH. 

 
BIO-SKETCH OF DR. SESHA S. SRINIVASAN 
 

Dr. Sesha Srinivasan, Assistant Professor of Physics, Tuskegee University, Alabama, USA, having more 

than a decade of research experience in the interdisciplinary areas of Solid State and Condensed Matter 

Physics, Inorganic Chemistry, Chemical and Materials Science Engineering. His PhD problem focuses on 

the development various rare-earth, transition metals and intermetallic alloys, composites, 

nanoparticles and complex hydrides for reversible hydrogen storage applications. Dr. Srinivasan and his 

Ph.D advisor, Professor O.N. Srivastava (BHU, Varanasi), has successfully converted a 4-stroke, 100 cc 

Honda motorcycle to run on Hydrogen gas, which was delivered from the on-board metal hydride 

canister. After his PhD completion, Dr. Srinivasan joined the research team of Professor Craig Jensen as a 

Post Doctoral Fellow in the Department of (Inorganic) Chemistry, University of Hawaii, Honolulu, Hawaii, 

USA. He and his Post Doctoral advisor has extensively collaborated with Scientists around the world for 

the hydrogen storage on light weight complex hydrides which were funded by the US Department of 

Energy (DOE) and WE-NET, Japan. After two years at University of Hawaii, he has joined as a Research 

Scientist, Clean Energy Research Center (CERC) at University of South Florida under the leaderships of 

Professor Elias Stefanakos and Professor Yogi Goswami. He has established state-of-the-art research 
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laboratory at the CERC and supervised several graduate and undergraduate students for their Masters 

and PhD dissertations. He has also served as an Associate Director of Florida Energy Systems Consortium 

(FESC) at USF to co-ordinate number of research projects on clean energy and environment, which was 

funded by the State Energy Office Florida ($9M grant). In his current position at Tuskegee University, Dr. 

Srinivasan was awarded many research grants, worth of $0.5M from both federal (DOE, ONR) and 

private (BP-Oil Spill, QuantumSphere Inc.) funding sources. He has recently awarded with two US 

patents Hydrogen storage nano-materials’ development and its methodology. He published six book 

chapters and review articles, more than 50 journal publications and many more peer-reviewed 

conference proceedings. Dr. Srinivasan has served as a reviewer in the panel review committee of the 

National Science Foundation (NSF), SMART and NDSEG panels of ASEE, ad-hoc merit review committee 

of US Department of Energy and panelist for Qatar National Research Fund (QNRF). He is currently on 

the Editorial board of De Gruyter Open for Physics, SciKnow journal publications and Datasets 

International Journal on Materials Science. Dr. Sesha Srinivasan can be reached at 

srinivas@mytu.tuskegee.edu. 
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Energy and Environment 

"So we have a choice to make.  We can 

remain one of the world's leading importers 

of foreign oil, or we can make the 

investments that would allow us to become 

the world's leading exporter of renewable 

energy.  We can let climate change continue 

to go unchecked, or we can help stop it.  We 

can let the jobs of tomorrow be created 

abroad, or we can create those jobs right 

here in America and lay the foundation for 

lasting prosperity." 

-President Obama, March 19, 2009 

http://s708.photobucket.com/albums/ww83/craigshields/?action=view&current=440px-Official_portrait_of_Barack_O.jpg
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Title 

Body text 

World Energy Consumption since 1970 

projected to 2025 

IEA Renewables Information (2005) 

Oil, 34.40%

Nuclear, 6.50%
Coal, 24.40%

Natural Gas, 

21.20%

Other renewables, 

0.50%

Combustible 

Renewables and 

Waste, 10.60%

Hydro, 2.20%

Renewables, 

13.30%

(Geothermal, Wind, 

Solar, Tide) 
Totals in graphs might not add up due to rounding. 

Gas, 19.40%Oil, 6.90%

Coal, 40.10%

Nuclear, 15.80%

Combustible 

Renewables and 

Waste, 1.00%

Other Renewables, 

0.70%

Hydro, 15.90%Renewables, 

17.60%

Primary Energy Supply 

Electricity Production 
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Is Global Warming Real? 

Melting Arctic Ice 
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Title 

Body text 

World Energy Related CO2 Emissions by Fuel 

MS. Dresselhaus, GW. Crabtree, MV. 

Buchanan, MRS Bulletin, 30, July 2005 
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Effects of Global Warming 
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Title 

Body text 

Ozone Depletion 

Growth of the Antarctic ozone 

hole over 20 years, as observed 

by the satellite 

Darkest blue areas represent regions 

of maximum ozone depletion.  
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10 Green Energy Technologies 



Green Energy System Design 



Solar Photovoltaics (PV) 
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Solar Hot Water 

13 



Solar Thermal Power 
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Smart Grid 
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Road Transportation 
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Energy Efficiency of a 

Vehicle could be 

improved by: 

 

 Light weighting the 

vehicle structure and 

powertrain  

 Improving the efficiency 

of the internal combustion 

engine  

 Reducing tire rolling 

resistance and  

 Hybridization. 



CO2 Capture and Storage 
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Hydrogen cycle-Source Regeneration 
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http://www.fueleconomy.gov/feg/fuelcell8.swf
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Volume Comparisons for 4 kg Vehicular H2 Storage 

Schlapbach & Züttel, Nature, 15 Nov. 2001 

Solid Hydrogen Storage 
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Fuel Cells - Applications 

Stationary  

Portable  

Mobile 

Fuel Cell 
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Solid State Lighting  



CO2 Sequestration 



Photo-Oxidation of Organic 

Contaminants in Aqueous H2O 

Phenol 



Air / Water Purification by 

Photocatalysis 
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Bacterial Destruction using TiO2 

photocatalyst 
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Sunlight to Biofuel 
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Green Buildings to Increase 

Energy Efficiency  
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Three “R”s for Energy Conservation 

Reuse, Reduce, Recycle 
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Thank you! 

Questions? 
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Capital cost of Power Technologies 

PHOTOVOLTAICS                    $5,000 - $10,000/kW 

SOLAR THERMAL                    $2000 - $3,500/kW 

WIND TURBINES                     $1,000 - 1,500/kW 

COAL THERMAL POWER       $1,200 - 2,000/kW 

COMBUSTION TURBINES       $700/kW 
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Solid State Lighting  


